S2

General information
NMR spectra 1 H NMR and 13 C NMR spectra were recorded with instruments at 300 and 75 MHz respectively (Bruker AMX 300 and Brucker F300). The chemical shifts are reported in ppm (δ), with the solvent reference relative to tetramethylsilane (TMS).
HPLC
For HPLC analyses on chiral stationary phase, to determine enantiomeric excesses, it was used an Agilent Instrument Series 1100. The specific operative conditions for each product are reported from time to time.
TLC
Reactions and chromatographic purifications were monitored by analytical thin-layer chromatography (TLC) using silica gel 60 F254 pre-coated glass plates and visualized using UV light, or stained with phosphomolybdic acid or ninhydrin ethanol solution.
Chromatographic purification
Purification of the products was performed by column chromatography with flash technique (according to the Still method) using as stationary phase silica gel 230-400 mesh (purchased from SIGMA ALDRICH).
Cyclohexanone
Commercially available cyclohexanone was used without any further purification
Aldehydes
Commercially available aldehydes were purified before use, using distillation or crystallization technique
Reactions work-up
The organic phases, if necessary, were dried with Na 2 SO 4 . The solvents were removed under reduced pressure and then using an high vacuum pump (0.1-0.005 mmHg). 
DES
Fluidic device
The device was realized using a normal HPLC pump Gynkotek, High Precision Pump Model 300 and a 100 mL (set-up I) or 10 mL glass cylinder (set-up II and III) according to the scheme reported in Figure S1 .
S4
Preparation of the experimental set up and general procedures for the continuous reactions
L-Proline (0.35 equiv, 195 mg) was added to the desired DES (1.5 mL) into a small glass cylinder (diameter = 0.5 cm); and the obtained suspension was mixed for 10 min. This cylinder was then placed inside the 100 mL glass cylinder containing a mixture of the desired aldehyde (1 equiv) dissolved in cyclohexanone (20 equiv, 10 mL) (see Figure S1 ). The pump inlet was introduced in the mixture containing cyclohexanone, and the pump outlet was introduced in the DES-containing glass cylinder. After that, the HPLC pump was turned on with 1 mL/min as flow rate. The reaction was monitored by NMR technique and Chiral HPLC and stopped at the desired time (see article tables).
The pump was washed with 3 mL of cyclohexanone, in order to recover the product present in the pump system, the supernatant (cyclohexanone and aldol product) was recovered, and the cyclohexanone was removed by distillation. The crude product was analyzed and eventually purified by column chromatography.
Figure S1
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Procedure 2: (set-up II) L-Proline (0.35 equiv, 195 mg) was added to the desired DES (1.5 mL) into a 10 mL glass cylinder, then a mixture of cyclohexanone (20 equiv, 10 mL) and the selected aldehyde (1 equiv) was slowly added on the top of the DES phase. ( Figure S2 ) The pump inlet was introduced in the cyclohexanone phase and the pump outlet was introduced in the DES phase (see Figure S2 ). After that, the HPLC pump was turned on with 1 mL/min as flow rate. The reaction was monitored by NMR technique and Chiral HPLC and stopped at the desired time (see article tables). The pump was washed with 3 mL of cyclohexanone, in order to recover the product present in the pump system, the supernatant (cyclohexanone and aldol product) was recovered, and the cyclohexanone was removed by distillation. The crude product was analyzed and eventually purified by column chromatography. L-Proline (0.35 equiv, 195 mg) was added to the desired DES (1.5 mL) into a 10 mL glass cylinder, then N 2 (1 Barr) was bubbled using a tube HPLC connection. Cyclohexanone (20 equiv, 10 mL) and the selected aldehyde (1 equiv) was then slowly added on the top of the DES phase ( Figure S3 ). After that, the HPLC pump was turned on with 1 mL/min as flow rate. The reaction was monitored by NMR technique and chiral HPLC and stopped at the desired time (see article tables). The pump was washed with 3 mL of cyclohexanone, in order to recover the product present in the pump system, the supernatant (cyclohexanone and aldol product) was recovered, and the cyclohexanone was removed by distillation. The crude product was analyzed and eventually purified by column chromatography. 
General procedure for batch aldol reactions
In a typical procedure, the desired DES (0.1 mL) and L-proline (0.35 equiv 13 mg) were charged in a 5 mL one round bottomed flask, and stirred for 3 minutes. Cyclohexanone (20 equiv 680 L) and the aldehyde (1 equiv) were then added in one portion. After 20 hours, 5 mL of water and 5 mL of ethyl acetate were added to the reaction mixture. The two phases were separated and the aqueous phase was extracted with ethyl acetate (2 × 5 mL). The combined organic phases were dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The resulting crude mixture was analyzed with NMR and HPLC.
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Products characterization 
Mass Balance
In Table S1 the conversion, evaluated by 1 H NMR on the crude reaction mixture, after cyclohexanone removal, is reported. When the conversion was not confirmed by the weight of the recovered product, such as in the case of aldol 2 (90% conversion, 40% of isolated product), the DES phase was extracted once with 10 mL of ethyl acetate and all the product that was kept in the DES was quantitatively recovered. The 1 H NMR spectra of the crude product after cyclohexanone removal is reported below. No byproducts were observed.
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Recycling experiments
The DES mixtures A or B (1.5 mL), containing L-Proline (0.35 equiv, 195 mg), previously used for 48 hours in the aldol reaction of cyclohexanone with 4-nitrobenzaldehyde, were recycled. At the end of reaction, the pump was washed with 3 mL of cyclohexanone, in order to recover the product present in the pump system, then supernatant (cyclohexanone and aldol product) was separated from the DES phase, containing the catalyst, and analyzed. To the DES phase, new reagents (cyclohexanone and aldehyde) were added and the reaction was started again. While the catalytic systems in DES A showed a lower activity, affording the product in significant low yield, the proline/DESB system afforded comparable results to the first run, both as chemical yield and stereoselectivity. Conversion and dr were evaluated after the cyclohexanone removal on samples taken at indicated reaction times; b ee was evaluated using an HPLC with a chiral stationary phase. Table S2 
Reaction in DES mixtures
